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RESUMO 

O tempo de resposta de uma ação motora pode ser impactado por fatores como idade, sexo, tipo de estímulo, especificidade 

motora, entre outros. Esse estudo investigou a diferença nos tempos de reação (TR), de movimento (TM) e de resposta 

(TTR) em atletas de voleibol e futsal para os sexos e tipo de estímulo. A amostra foi composta de 191 atletas em nível 

escolar. Utilizou-se o equipamento SPEED com 03 botões de contato e 02 sensores de estimulo [simples (S) e de escolha 

(E)]. Os resultados mostraram que atletas de voleibol apresentaram menores TR e TTR do que os de futsal, que líberos do 

voleibol tiveram desempenho superior que os ataques. Já no futsal, goleiros mostraram melhor desempenho que jogadores 

de linha, porém, goleiros não diferiram dos atletas de voleibol. Atletas masculinos exibiram menores TMS e TTRS que 

atletas femininos. Estímulo simples reduziu TR e TTR comparado ao estímulo de escolha. Já a mão dominante não afetou 

os tempos de resposta avaliados. Conclui-se que TR, TM e TTR variaram conforme a modalidade, posição do atleta, sexo 

e tipo de estímulo. 

Palavras-chave: Tempo de movimento. Tempo de reação. Destreza motora. Futebol. 

ABSTRACT 
The response time of a motor action can be affected by factors such as age, gender, type of stimulus, motor specificity, 

among others. This study investigated the difference in reaction time (TR), movement time (TM) and response time (TTR) 

in volleyball and futsal athletes for gender and type of stimulus. The sample consisted of 191 school athletes. The SPEED 

equipment with 03 contact buttons and 02 stimulus sensors [simple (S) and choice (C)] was used. The results showed that 

volleyball players had lower TR and TTR than futsal players, and that volleyball liberos performed better than attackers. In 

futsal, goalkeepers performed better than line players, but goalkeepers did not differ from volleyball players. Male athletes 

showed lower TMS and TTRS than female athletes. The simple stimulus reduced TR and TTR compared to the choice 

stimulus. The dominant hand did not affect the response times evaluated. It can be concluded that TR, TM and TTR varied 

according to sport, athlete position, gender and type of stimulus. 

Keywords: Movement time. Reaction time. Motor dexterity. Soccer. 

 

Introduction 

 A motor response is the action transmitted through efferent neural pathways that pass 

through the spinal cord, activating motor units to perform the desired motor action1. In this 

context, reaction time (RT) is considered the interval of time to perceive the stimulus, process 

the information, make a decision, and initiate the response. On the other hand, movement 

time (MT) is the interval of time between the immediate moment after the initiation of the 

response and the completion of the motor task, with the sum of RT and MT constituting the 

total response time (TRT = RT + MT)2. 

Neurophysiology differentiates simple reaction time (TRS) and choice reaction time 

(TRE), where TRS involves a single kinesthetic stimulus (visual, auditory, and/or tactile) and 

expects a single response, while TRE involves multiple stimuli requiring the choice of one 

of the possible responses2. Badau et al.3 stated that this response depends on the type, 

intensity, and nature of the stimulus, as well as the complexity of the task. Silva et al.4 
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observed visual TRS values ranging from 150-301ms for these parameters; and Zak et al.5 

demonstrated that TRS is normally faster by approximately 100ms compared to TRE. 

TR is a complex neuromotor skill influenced by factors such as sex, age, dominant 

hand, physical fitness, type of stimulus, body maturation, among others6,7. Some studies have 

identified differences in TR and TTR between sexes8,9. Spierer et al.9 reported that women 

exhibit better responses to semantic, verbal, and auditory stimuli, while men respond better 

to visual and spatial stimuli. Sadler et al.10 found in the literature several studies showing that 

men are faster than women in TR and TTR. Huerta Ojeda et al.1 found that men were faster 

than women in TRS and TRE in adolescents aged 15 to 18 years. Nieczuja-Dwojacka et al.11 

justified that this difference is due to men's greater muscle mass, while Ervilha et al.12 

justified the difference based on the amount of muscle fibers activated by men. However, 

Otero and Alonso8 found that women exhibited lower TTR compared to men, which requires 

further studies to fill this gap. 

Athletes exhibit faster TR than non-athletes, with TR varying according to the 

player's technical level, position on the field, and type of sport. Due to the situational 

demands of volleyball and futsal, such as ball direction, player movement, tactical and 

technical actions, which are characterized as open motor skills requiring the athlete to react 

immediately after an action, making faster decisions is crucial for achieving sporting success. 

Volleyball is a sport that predominantly involves hand-eye coordination14, while 

futsal predominantly involves foot-eye coordination13. However, goalkeepers in futsal also 

perform hand-eye actions, which could be compared in terms of similarity to volleyball 

players. In this context, it becomes relevant to evaluate whether there are differences in 

response times between the positions of volleyball and futsal players. 

The TR can be assessed using various software and devices, such as TRT_S201215 

software, Light Sport Training System16, Grooved Pegboard Test17,18, magnetic resonance 

imaging, neuroimaging, and symptom severity analysis19, 2D virtual reality environment 

software20, alternating series reaction time task - ASRT21, among others. The SPEED 

equipment is a low-cost device composed of contact buttons to start and stop the system's 

timer, as well as having light stimuli. This equipment differs from other devices by separately 

measuring the TR, TM, and TTR, demonstrating greater specificity in its assessments. 

There are no studies in the literature that evaluate the fractions of TTR (TR + TM) in 

the upper limbs among athletes from sports modalities characterized by a predominance of 

hand-eye and foot-eye coordination. Thus, this study investigated, through evaluations with 

the SPEED equipment, whether there are differences in TR, TM, and TTR of the upper limbs 

in school athletes of volleyball and futsal regarding sex, types of stimuli, and player positions. 

The hypothesis of the study is that sex, sports modality, type of stimulus, and player position 

trigger different TR, TM, and TTR in the upper limbs." 

 

Methods 

 

Sample  

The present study had a sample of 191 athletes from volleyball and futsal modalities 

participating in the Federal Institutes Games (JIF 2019) held in Guarapari-ES, from October 

6th to 12th, 2019. The individuals were male and female athletes of the under-19 category 

teams. 

After being properly instructed on the study procedures, the individuals signed the 

Informed Assent Form (TCLE), and their legal guardians signed the Informed Consent Form 
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(TALE). The study was approved by the Ethics Committee on Human Research of IF Sudeste 

MG (Opinion: 4.032.938). 

 

Experimental Design 

The present study was characterized as a cross-sectional experimental study, in which 

individuals participated in a single data collection session, lasting approximately 20 minutes. 

The assessment procedure was conducted at least 60 minutes prior to the athlete's first game 

on the same day. 

 

Instrument: SPEED Electronic Equipment 

The SPEED electronic equipment was developed by the research group of the 

Physical Education and Health Department at Rio Pomba campus. The mentioned equipment 

has a hardware composed of a microprocessor (Microchip model PIC18F4423) to manage 

the functionalities of the stopwatch. The device measures time in milliseconds (1/100 second) 

with a frequency of 8MHz, being activated by contact buttons. The evaluation results were 

displayed on a 2-line by 16-column LCD display, as well as stored in the attached computer's 

memory. 

To begin the timing tests, light stimulus devices were implemented, which emitted a 

signal at a random moment and activated the stopwatch to start the test. To end the test and 

turn off the chronometer, it was necessary to press one of the shutdown buttons. 

The SPEED equipment was positioned on a table as follows: the contact activation 

button was placed centrally in front of the subject. The shutdown buttons were positioned at 

85% of the reach of the right or left hand, forming a 45º angle with the lateral edge of the 

table and the individual. The light stimulation sensors were placed beside the shutdown 

buttons. All contact buttons and light sensors were connected by wires to the central unit of 

the SPEED equipment (Figure 1). 

 

 

Figure 1. SPEED Equipment. 1a: Arrangement of buttons on the Speed equipment; 1b: LCD 
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display attached to the notebook via Bluetooth; 1c: Stopwatch of the Speed equipment; 1d: 

Initial position of the test with the hand on the activation button; 1e: Final position of the test 

with the hand on the shutdown button after lighting up the light sensor.  
Source: authors. 

 

Procedures 

Initially, individuals filled out a registration form with personal information. Then, 

each participant performed 5 tests on the SPEED equipment to assess reaction time (TR), 

movement time (TM), and total response time (TTR) in simple stimulus (S) or choice (E) 

situations. Tests 1 to 4 were designed to evaluate TMS, while test 5 was conducted to measure 

TME. 

To assess TR, TMS, and TME, the SPEED equipment with 01 activation button, 02 

shutdown buttons, and 02 light stimulus sensors was used. The participants, seated, leaned 

their backs against the chair's backrest, maintaining a distance of 10 cm from the table and 

aligning their umbilical line with the activation button (Figure 1d). 

The tests were carried out in a controlled environment in order to avoid external 

interferences on the individuals. Prior to the assessment, the individuals performed the test 

twice to become familiar with the equipment. Immediately after, they performed the tests 

twice, recording the fastest time out of the 2 attempts. The study design was adapted from 

Marinello et al.22. 

 

Reaction Time (TR) 

The TR test consisted of measuring the speed at which an individual reacted to a light 

stimulus by removing their hand from a contact button that triggered the stopwatch of the 

SPEED equipment. This evaluation was performed in simple stimulus situations (TRS) and 

choice situations (TRE). 

The test started with the individual sitting in a comfortable position facing the 

activation button. By pressing the activation button with their hand, the SPEED equipment 

would light up the stimulus light sensor within a time interval between 0.5 and 4.0s. 

Immediately after the lighting of the stimulus light, the equipment's stopwatch would start. 

Upon the light signal, the individual should remove their hand from the activation button as 

quickly as possible, at which point the stopwatch would be stopped. 

 

Simple Movement Time (TMS) 

The TMS test consisted of measuring the time it took for an individual to remove 

their hand from point A (activation button) and move to point B (shutdown button) after the 

activation of a light stimulus by the SPEED equipment. The TM represents the time interval 

that begins immediately after the end of the TR and extends until the moment the individual 

touches the stopwatch's shutdown button, ending the movement. 

Tests 1 to 4 were classified as TMS, since the individual already knew on which side 

(right or left) the light stimulus would be activated. In Tests 1 and 2, participants performed 

the evaluation with their right hand, moving it to a button on the right (Test 1) and to the left 

(Test 2). In Tests 3 and 4, the left hand was evaluated, moving it to a button on the left (Test 

3) and to the right (Test 4). 

 

Choice Movement Time (TME) 

In the TME test (Test 5), the participant pressed the activation button with their 

dominant hand, without knowing on which side the light stimulus would be activated. After 
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the random activation of the light stimulus, which would turn on within a time interval of 0.5 

to 4s, the individual moved their dominant hand until touching the button on the respective 

side to stop the stopwatch. 

 

Total Response Time (TTR) 

The total response time (TTR) was obtained by adding the TR and the TMS or TME 

in each of the 5 developed tests. 

 

Statistical Analysis 

Initially, the data were evaluated using descriptive statistics and presented using 

frequency measures. For bivariate analysis, after the normality test (Kolmogorov-Smirnov), 

the data were evaluated using ANOVA TWO WAY with Holm-Sidak post-hoc test for a 2-

factor analysis of variance (Modality x Dominant Hand, Gender x Stimulus), ANOVA ONE 

WAY with Dunn post-hoc test for a 1-factor analysis of variance (positions of volleyball 

athletes), and Student's t-test (positions of futsal athletes). In the data analysis, Sigma Stat 

3.0 software (Systat Software Inc.) was used, with a significance level of 5%. 

 

Results 

 

Table 1 presents the characterization of the study sample. A total of 191 athletes were 

evaluated, aged between 17-19 years old. Of these individuals, 58.1% were volleyball players 

and 52.9% were female. The predominance of the right hand as the dominant hand was 

observed in 93.2% of the athletes, and this proportion was maintained in both volleyball and 

futsal modalities. 

 

Table 1. Characterization of the study sample 

                                      Variables 
Total 

n (%) 

Volleyball 

n (%) 

111 (58.1) 

Futsal 

n (%) 

80 (41.9) 

Gender 
Male 90 (47.1) 58 (52.3) 32 (40.0) 

Female 101 (52.9) 53 (47.7) 48 (60.0) 

Age 
Male 17.8±0.12 17.7±0.14 17.8±0.19 

Female 17.2±0.11 17.3±0.15 17.2±0.16 

Dominant hand 
Right 178 (93.2) 103 (92,8) 75 (93.8) 

Left 13 (6.8) 08 (7,2) 05 (6,2) 

Position 

Striker  81 (73,0) --- 

Setter  21 (18,9) --- 

Libero  09 (8,1) --- 

Line  --- 68 (85,0) 

Goalkeeper  --- 12 (15,0) 
Note: Values are in units for sex, dominant hand, and position. Values are in Mean±SD for age. 

Source: authors. 

 

Table 2 presents the results of response times in tests comparing the factors of sports 

modality and dominant hand. The results of tests 1 to 4 were summed and presented as simple 

stimulus tests (TRS, TMS, and TTRS), while the results of test 5 were shown as a choice 

stimulus test (TRE, TME, and TTRE). 
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To the modality factor, a statistical difference (p<0.05) was observed between the 

volleyball and futsal modalities. Volleyball athletes displayed shorter times of TRS, TRE, 

and TTRE compared to futsal athletes. 

No significant differences (p>0.05) related to the dominant hand factor were found 

in any of the evaluated parameters. 

 

Table 2. Reaction times, movement times, and total response times for the factor’s 

modality and dominant hand (in milliseconds). 

Times 

Factor 

Modality 
Domina

nt hand 

Modality  

x 

Dominant 

hand 
Modality Dominant hand 

Volleyball 

(n=111) 

Futsal 

(n=80) 

Right 

(n=178) 

Left 

(n=13) 
p p p 

TRS 248±6 270±8* 260±3 257±9 0.028 0.790 0.042 

TMS 204±4 201±5 199±2 206±6 0.532 0.251 0.096 

TTRS 452±8 470±10 459±3 463±1 0.141 0.733 0.403 

TRE 269±10 305±12* 285±4 290±2 0.024 0.754 0.069 

TME 188±7 203±9 188±3 202±11 0.188 0.237 0.288 

TTRE 457±13 508±17* 473±6 492±21 0.017 0.378 0.055 
Note: TRS: simple reaction time, TMS: simple movement time, TTRS: simple total response time, TRE: choice reaction 

time, TME: choice movement time, TTRE: choice total response time. Values in Mean±SEM. * vs. Volleyball. ANOVA 

Two-Way with post-hoc Holm-Sidak Test (p<0.05). 

Source: authors. 

 

The results of TR, TM, and TTR for the sex and stimulus type factors are presented 

in Table 3. Regarding the sex factor, the results demonstrated that the male sex exhibited 

significantly lower values (p<0.05) in TM and TTR tests when compared to females. 

statistically significant differences were observed. On the other hand, in TR tests, no 

statistical differences were identified between genders (p>0.05). 

In the comparison of the stimulus type factor, it was observed that the choice stimulus 

resulted in statistically longer RT and TTR times compared to the simple stimulus (p<0.05). 

On the other hand, in the TM test, the choice stimulus triggered shorter times than the simple 

stimulus. 

 

Table 3. Reaction times, movement times, and total response time for the factors sex and 

stimulus (in milliseconds). 

Times 

Factor 
Gender Stimulus 

Gender  

x 

Stimulus Gender Stimulus 

Female 

(n=101) 

Male 

(n=90) 

Simples 

(n=764) 

Choice 

(n=191) 
p p p 

TR 275±4 268±4 259±2 284±5** 0.177 0.001 0.673 

TM 201±2 187±2* 199±1 189±3** 0.001 0.002 0.282 

TTR 476±5 455±5* 458±3 472±6** 0.001 0.026 0.850 
Note: TR: reaction time, TM: movement time, TTR: total response time, Simples Stimulus (Test 1 + Test 2 + Test 3 + Test 

4), Choice Stimulus (Teste 5). Values in Mean±SEM. * vs. Female, ** vs. Simples. ANOVA Two Way with post-hoc Holm-

Sidak test (p<0.05).  

Source: authors. 
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The response time results for the players' position factor in the volleyball and futsal 

modalities are presented in Table 4. 

In volleyball modality, it was observed that liberos exhibited statistically lower TRS 

and TTRS compared to attackers (p<0.05). No significant differences were identified for the 

choice stimulus situations (TRE, TME, and TTRE). 

In futsal modality, a significant difference in TRS (p<0.05) was observed, where the 

goalkeeper position showed a lower TRS than the line players. No statistical differences were 

found in the other analyzed parameters (p>0.05). 

When comparing the goalkeeper position in futsal with the positions of volleyball 

players, no significant difference was observed in TR, TM, and TTR in both simple stimulus 

and choice situations (p>0.05). 

 

Table 4. Reaction times, movement times, and total response times for athlete positions in 

volleyball and futsal modalities (in milliseconds). 

Note: TRS: simples reaction time, TMS: simples movement time, TTRS: simples total response time, TRE: choice reaction 

time, TME: choice movement time, TTRE: choice total response time. Values in Mean±SEM. * vs. Line, ** vs. Simples. 

ANOVA Two Way with post-hoc Holm-Sidak test (p<0.05). * vs. Line for Student's t-test. ** vs. Attacker, *** vs. 

Goalkeeper for One-Way ANOVA with Dunn's post-hoc Test." 

Source: authors. 

 

Discussion 

 

The present study assessed TR, TM, and TTR in actions with simple and choice 

stimuli for upper limb movements in male and female volleyball and futsal athletes. The TR 

values in the tests with simple stimuli ranged from 215-297ms, while in the test with choice 

stimuli they ranged from 252-315ms. Similar values were observed by Hanumantha et al.23, 

who assessed TR in medical students aged 18-25 years of both sexes, using the Psychology 

Experiment Building Language software (Version 2.0), and identified TR ranging from 231-

397ms. Silva et al.4 observed that TR varied from 150-301ms in futsal goalkeepers. Crocetta 

et al.15 studied university students aged 18-45 years and found variations in TR between 279-

293ms using the TRT_S software. Such findings demonstrate the relevance of the SPEED 

equipment used in this study, being capable of identifying similar measurements to other 

equipment and software in tasks with the same degree of complexity, as proposed by other 

studies10,24. 

The main results of this study showed that volleyball athletes exhibited lower TRS, 

TRE, and TTRE compared to indoor futsal athletes. Regarding the player position in 

volleyball, it was identified that liberos exhibited lower TRS and TTRS than attackers; in 

futsal, goalkeepers showed lower TRS compared to outfield players, however, goalkeepers 

did not differ in their times from volleyball athletes. Male athletes presented lower TM and 

TTR compared to female athletes. The simple stimulus resulted in lower TR and TTR 

Times 

Futsal Volleyball 

Line 

(n=68) 

Goalkeeper 

(n=12) 
p 

Attacker 

(n=81) 

Setter 

(n=21) 

Libero 

(n=09) 
p 

TRS 264±7 253±7* 0.036 261±6 249±6 236±3** 0.018 

TMS 202±4 199±3 0.949 198±4 194±5 193±3 0.434 

TTRS 466±9 452±8 0.173 461±8 443±7 429±4** 0.033 

TRE 306±14 293±22 0.467 273±10 262±15 257±16 0.473 

TME 204±10 200±15 0.805 189±8 187±12 181±13 0.781 

TTRE 510±18 493±29 0.501 462±13 449±20 437±22 0.447 
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compared to the choice stimulus, however, it increased TM. The dominant hand did not affect 

the evaluated parameters. 

In the scientific literature, no studies were found that compared sports with a 

predominance of hand-eye and foot-eye actions to confront the results of the present study. 

However, García-de-Alcaraz and Usero14 stated that the predominance of the hand-eye 

coordination motor task and the specificity of its training could positively affect the 

performance of upper limb assessments. Additionally, Huerta Ojeda et al.1 reported that the 

TTR could be strongly influenced by attention and the specificity of the task developed in 

their training, conditioned by the maturation of the central nervous system (CNS) and specific 

modulations in the neural activities of the visual and motor regions in the cerebral cortex. 

To not observe differences in TR, TM, and TTR between goalkeepers and players in 

various positions in volleyball (Table 4), this study suggests that the predominance of actions 

and specificity of hand-eye coordination training between goalkeepers and volleyball players 

is the main justification for these athletes to demonstrate similar performances in upper limb 

assessments, as suggested in previous studies4,14. 

In the volleyball modality, a lower TRS and TTRS was observed among liberos 

compared to attackers. These results can be explained similarly to those obtained by Maciel 

et al.25, who, when investigating volleyball athletes aged between 18-39 years, found that 

middle blockers exhibited lower TR than outside hitters, setters, and opposing attackers. The 

improved performance of middle blockers was attributed to the blocking functions requiring 

maximum attention in quickly reading the actions of opposing attackers, which could lead to 

faster motor performance. This same mechanism can also be attributed to liberos, since they 

are responsible for reception and defense actions, prioritizing agility to react to the power 

and speed of opponents' attacks14. Normally, liberos undergo specific training sessions to 

enhance their agility and reaction speed skills, and this training can improve the reaction time 

through neural adaptations promoted by the high demands of the CNS, enhancing the 

efficiency of motor reactions4. 

The results of the futsal modality revealed that goalkeepers who predominated in their 

participation with hand-eye coordination actions exhibited lower TRS compared to outfield 

athletes who only performed foot-eye coordination actions. These findings are in line with 

the results of previous studies4,13,26, which reported differences in TR between the positions 

of futsal athletes due to the greater specificity of goalkeepers' actions and training regarding 

hand-eye coordination skills, similar to the task evaluated in this study. Ruschel et al.26 

demonstrated with soccer athletes that the TR of goalkeepers was lower than that achieved 

by midfield players, justifying that the goalkeepers' better performance in TR was due to their 

specific training, which includes a greater amount of reaction speed activities compared to 

other athletes. Silva et al.27 also provided this rationale when studying the anticipatory TR 

and TM of goalkeepers in futsal, identifying that action times below 200ms were considered 

anticipatory actions. In our study, the goalkeepers performed times ranging from 223-297ms, 

characterizing them as TR rather than anticipation. 

Regarding the sex factor, TM and TTR were lower in men than in women, however, 

no differences were identified in TR. Previous studies have identified similar results9-12,28, 

justifying that the lower TTR expressed by men occurred due to differences in muscle fiber 

size and type, as well as their ability to generate force. 

In a meta-analysis, Sadler et al.10 verified in several studies that TTR was lower in 

men than in women. Spierer et al.9 identified a lower TTR in male soccer players compared 

to female lacrosse players who performed visual and auditory stimulus tests, justifying that 

processing speed in a response is an inherent neurological function in humans that differs 
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between sexes and body size. Nieczuja-Dwojacka et al.11 reported that individuals with 

higher lean muscle mass exhibited better performance in TTR than obese individuals. Ervilha 

et al.12 stated that TTR would be influenced by the quantity of activated muscle fibers to 

create movement, which explains the fact that men, due to having larger muscle masses, 

stimulate more motor units to generate greater force and speed, triggering a faster response 

than women. 

The TR was not affected by the sex of the participants in this investigation; however, 

men were faster than women in TM and TTR, suggesting that the motor response movement 

(TM) was more determinant in identifying a lower TTR between sexes. Sadler et al.10 

identified a lower TTR in men than in women; however, they did not observe differences in 

reflex activities, justifying that the difference between sexes would not be explained by 

variations in response preparation levels, but rather in the execution process of the response. 

This mechanism could suggest that TTR would be more influenced by morphological 

parameters, such as differences in muscle mass and/or task training level, than the TR itself27. 

Previous studies have observed similar TR results between genders3,5,28. Ferreira28 

did not identify any differences between genders in junior judo athletes' TR using the 

Reaction Test (RT/S1). Badau et al.3 also did not find any differences in TR between genders 

in volleyball players with an average age of 13.6 years using the Human Benchmark Test. 

Zak et al.5 did not find any differences in TR between genders in young cyclists using the 

MCZR/TB 1.0 equipment (ATB Info-Elektro). On the other hand, other authors have claimed 

that there are differences in TR between genders29,30. Wierenga et al.30 attributed the observed 

difference to possible imbalances in the effectiveness of the CNS, due to the different 

presentation of white and gray matter volume in the brain between sexes. This anatomical 

difference could lead to differentiation in myelination and synaptic density, being one of the 

mechanisms capable of explaining sex differences in CNS activation and consequently in TR 

performance. Dykiert et al.29 report that this difference could be attributed to circulating 

levels of estrogen and testosterone hormones in the body, which could affect the brain 

differently in men and women. This mechanism would generate a difference in the speed of 

responses to simple and complex stimuli, which could explain the sexual differences in TR. 

However, these proposed mechanisms29,30 was not confirmed by the results of the present 

study, suggesting the need for new studies to identify the mechanisms and parameters that 

could differentiate or not differentiate TR between sexes. 

In this study, when comparing simple stimulus tests and choice tests, it was observed 

that the simple stimulus promoted TR and TTR than the choice stimulus, suggesting that TR 

may have a greater impact on TTR than TM, and that reflexive actions may be more relevant 

in response preparation. Similar results were identified by Zak et al.5, who stated that choice 

reactions involve a decision-making process in which the individual needs to define their 

response after several stimulus options, triggering a process that slows them down by up to 

100ms compared to simple stimulus. In our study, the difference between the simple stimulus 

and choice stimulus ranged from 14-25ms, demonstrating that this mechanism may explain 

the longer times found with the choice stimulus. 

Considering that the TR may have a greater impact on the TTR, and that the TTR in 

a sports action is characterized by a post-stimulus choice response to react to opponent 

actions, and that this stimulus perception affects decision-making and can determine sports 

success, and that the SPEED equipment used in this study has the ability to detect the TR and 

TM fractions of TTR, these findings suggest that individual TR capacity may be a relevant 

assessment for the selection of sports talent, and that the SPEED equipment can be efficiently 

used for this purpose. 
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On the other hand, our study yielded a difference compared to the findings in the 

scientific literature, identifying that the choice stimulus promoted faster TM than the simple 

stimulus. Zar et al.5 report that this difference may occur due to the assessment conditions 

and the level of task complexity. This scientific gap needs to be clarified with further studies. 

For the dominant hand factor, no difference was observed between athletes with right 

and left dominant hands. These findings were similar to those observed by other authors6. 

However, they contradict previous studies that reported differences in response times for the 

dominant hand or foot16,18,31 and that the right dominant hand would be faster than the left17,20. 

The inconsistency of literature results with those of the present study suggests the need for 

further research to assess the impact of right and left dominant hands on response times. 

The methodological limitations of the study included conducting the testing sessions 

in a single day, which did not allow for the verification of result reproducibility, and the lack 

of identification of athletes' training levels to correlate with their performances in the tests. 

As an original result, the SPEED equipment was able to identify response times in its TR and 

TM fractions. This study was one of the first to compare response times between eye-hand 

and eye-foot coordination sports. Additionally, it identified shorter TM after the choice 

stimulus compared to the simple stimulus, which calls for further studies to evaluate the 

mechanisms and justifications for this result." 

 

Conclusion 

 

The results of this investigation allow us to conclude that, through the assessment of 

an eye-hand coordination task, volleyball athletes showed better performance in reaction and 

response times than futsal athletes, and male athletes exhibited better performance in 

movement and response times than female athletes. 

In addition, it can be inferred that the simple stimulus resulted in shorter reaction and 

response times compared to the choice stimulus; among volleyball athletes, liberos exhibited 

superior performance to attackers, and among futsal athletes, goalkeepers had better 

performance than line players. Dominant hand did not affect the evaluated times. 

The results of this investigation corroborate that the specificity of actions and training 

of athletes, along with the similarity of the evaluated task, impacted the parameters of 

response time assessed in this study. 
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